(12)»»lsa*ft»?Ifc»-3^T4>IB**LtcBIBlH« 



(l9)1ttJI^Wm*r*«IM 




(43) HIS^BBB 
2005 ^9 ft 15 B (15.09.2005) PCT 



lllllllllllllllllllllllll 

(10) BRg^BBM 
WO 2005/085134 Al 



(si) mmm^m 1 : 

(21) HBSfciJJSS-^: 

(22) SRStUISQ: 

(25) HGgfcfUSKDWlS: 

(26) BRS^BRCDbK: 

(30) 1g5t*f 

*#M2004-059156 



PCT/JP2005/004016 
2005 $3^2 0 (02.03.2005) 



C01B33/037 (81) )g£BI fS*a&lMBy * £T(D«Ha>Hrt«HK< 
RTffi;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



2004 *3^3B (03.03.2004) JP 

(7i) tun a mm^m<±x(Di^miz^i^x): lis 

*Uft}*ie#*± (NIPPON STEEL CORPORATION) 
[JP/JP]; t 1008071 KiSaH^fflE^fflT-TB 6f 

3 Tokyo (JP). 

(72) 

(75) IB H*/ til HA ($kmiz-?l*T<Dfr): i&B 

(KONDO, Jiro) [JP/JP]; =r 2938511 =f- M !ft m >* Tfi &t 

120-1 gfB*»a»5C#a &«m«*«a 

Chiba (JP). «^ (OKAZAWA, Kensuke) [JP/JP]; 

=T29385ll^Sl!ftS;*mSrS2 0-1 SrB*SflM* 
:£#*± ffitSBa**SPrt Chiba (JP). 

(74) ftS A: M , H(AOKI, Atsushi et al.); T 1058423 
;U »*P*#!t)£^*^FJf Tokyo (JP). 



(84) »gar**to«^R l h ±xo)«jia)i£«eHi 

7b<pTtg;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

SttftllM: 

— Buenxtte-* 



(54) Title: METHOD FOR REMOVING BORON FROM SILICON 
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(57) Abstract: Disclosed is a simple method for removing boron from a metal silicon extremely efficiently at low cost. After heating 
a metal silicon containing boron as an impurity to a temperature not less than the melting point and not more than 2,200° C so that the 
^® metal silicon is in a molten state, a solid substance mainly composed of silicon dioxide and another solid substance mainly composed 
of one or both of an alkali metal carbonate and an alkali metal carbonate hydrate are added to the molten silicon, so that slag is formed 
while removing boron from the silicon. 



WO 2005/085134 



PCT/JP2005/004016 



m m * 

£ £ & t? # 5 o 

*it*(cf ffl^^lSv'U nyfj;, —^^99. 9999%@It<Dff&^ 
£ 3®Sppm^T, & * U < If fppm^TT* l>5:^ 7>s^;£ 

$ n 5 „ ro«s*i&tvy ayiitu, v- — * >- * t? # e> 
, Fe, ai, caw (D&m&m^mm t, ^ v k — ^ o > v t vx 

=rytttStb§^|ffi#|©rt, Fe, Al, Ca^cD^S^M 

1 



WO 2005/085134 



PCT/JP2005/004016 



IB b , g|{b b ^> y =t b/^:& ^ }A J^fcv^i; 5 

v^y nypf>©^ifilgj ft, <flf#H« i: R?^^2> Fe, Al, Ca 

Ca, Na^te, * BETAS' U 3 ^£^$^3 -iti^ t> > 

< »#ffl0kg(DCaF 2 +CaO + Si0 2 ^ b J& Z> X 9 f b 5 kg© 5/ U a V 
^1450~1500°C-e#^^^ ^>y 3^4>©*^^B $r30K*ppm 

, ^It^Bttt^#^(DT\ ^BiM^^^ffl-t-S y 3 V t b 

3&s ^ 7 ^ t iR jr ife* $ ^ 5 1> rt -e *> s * s , ±iam^ © ^7^t'ttB 
^IBtb (^ife* ^ <o B iftS/i&iK v- y a ^4" © B itS) #1.37 

5i/h$<, * ? ymmm&m ymzft itttwrfc btz^t v^ 

2 



WO 2005/085134 



PCT/JP2005/004016 



9 ?m m&n b teo.33cs P pmWT^te& ?>&v^ 
iim^ ^ffi-r § * 7 ^^'fe < 1 & tf ippmgs© b 

v^©T^ ;* 9 ^ fifflt IS Sfc £ £ # < & 5 <» 

4^§HBB58-130114#4^«j!ltt, T/v^tj y ±liIX«7^* y & 

£U<&V^ 0 ££>fc, # |§Bg 58- 130114^ ^^©^Jfe^lHc: £ 5 i: „ 
^^6*J}c# btLfc 1/ y 3ycf.©B 1 ff*ppmT*& 19 > ;*:&§« 

#|S2003-12317#^$R^ f*. ig^U 3y|:777^ 

O^S^^- £ Lt teCaO, CaC0 3 , Na 2 0^ ^ if t> fi X *5 *) N ^JfeMS- 
ft, B !^|!JfflIS©14ftppiB^f)7. 6®ftppm^ T*f£T U r H> 
!S*c£;ftTV^ 0 L^L*^^ ^ ffi^ y 3 >- 4> fsi # 7 £ # & 
r £ f± & 9 S II 7? & 9 % # (e: , # ^ "A # ?A <d fc & (D ^/B #j ft J 

3 



WO 2005/085134 



PCT/JP2005/004016 



£fc rsio 2 HfpNa0 o . 5 -caO-sio 2 ^ y 9 v 9 x-mm^ V = y 
m<Dtf Pt v<D#IB#t&J (flBfiifc ; IfJE £ *#vol. 118, No 7 , P497 
-505, (2002)) , *9 ^ttttO^StfSafc^bHTV^o ^ffl 

7 ^tt* Na 2 0-Ca0-Si0 2 T? 5 , r. © ^ 9 ^ * ^ * 1700°C 
(1973K) T*2R3t«, HlllBlg^ljVNii^yny^CgAl, 

^tbf: T?© B #BEJfcOftiSfl£tf>2. 2^SJ:«9fRl-hUfc^i: *sjfi^ 6> 
frTV^o b/^b&^ks B ^gBJ*:«S3. 5@S"T?«, Il^fc, > 
y a y^©BiS^o.4li P pmSJS^e U^Ttf 5 -H^-tf, 

tem$k7v -fe * # S> 3 # , B mikWjfe^^Mfc^ i !3 ^5 J^fcgg 
O-e. M^^^^^^*5VNT«^?r^^$ii:T^B^m^L- 

t ^ -e # 5 o r ti K & b , BBfcte4&£^y 3 i'iHfc4fe©£5et£J4is 
# H3 b 9 . B £r Wtit b 7. 9 ^ {<: $ * J: ? £ i~ 5 £ , *s V =» 

y a V * © B £: SMfc b % ^^^^'ft^iir-VP = y^^*t5*fe 
^)#i$tlTV^5 0 /if s iX'l^felSia^ B Sr^-fb-fS l& 

4 



WO 2005/085134 



PCT/JP2005/004016 



5h B te^Sl ©8. Of tppm^bO. 2jf Sppm* T'iTUtV^o 
#Hflip 4 - 228414-^- <^$R}31 , /7X^i?sy hfc*I^S, VP 

# (Si0 2 ) £r«nu, y ^ v£i^$£i-5;frfe^l!fi*£;ftTv^ 0 

B Ol75t*ppm35* fel. 0f»PPm^ TfiT U 

5 - 246706-^^ $R H: , ^Sfe^ !J =* ^ £ _h §fl <E> « ffi Iffl 

* 7° 7 x ^> r — ^ -e » & # N #^j^h — f-&mmirz>j3 

ftiltft, *S#I^5,972,107-^^#, ^B#fF6,368,403-8-£r# 
$ £> «Si0 2 CDffe i^CaO, BaO, CaF 2 £r L , ^Bfc^ 

R£ # 5£ ^ 33 R £r 5 ^ y *^r±^^it5t^rt^^y ^ £ 

< ©h 2 o, co 2 x«o 2 o— mu±& £ £> ^?Ml=r PA 

ifJV^-B- ^ 33 P h 5££&*tb5 fc, Si0 2 , CaO, CaCl 2 , 

caF 2 ^ i mu±<Dm^'^}^^M-r % t N Bis^^fjt^srtt 

5 



WO 2005/085134 



PCT/JP2005/004016 



IBife£ ftTV^ „ mW.mfc£&t, B nWM ^25fC4ppm#> h 5 fC 
#^5p 9 -202611-^^#^ te. 1400°C^T^^^? H 2 0X«C0 2 

0 £ © # 8s T? & , Ca(0H) 2 , CaC0 3 , MgC0 3 ^ ^ ^ $ T & 9 . 

W089/ 02415^ ^ $R *&>fb^£r«n b^b* ^iS£r£j?S£ J fr 

, B $r|^^"t"5^'?i^ § IB^^tl/TV >, § 0 $|;tS3:\ CaCl 2 , CaO, Si0 2 
£rfflV^ B m&&WM<Dl7WM;ppn-Z)> b 5 Hippmli; T?{£T $ ^ T 

$H — <D 7 ?v — -7 \% % j$ fife y nytfioB^^7^iu!iiK • ^ la £ 
^> y =ty^7^^^^t# • 21 # -f 5 &c ^ * 7 7 (DmfcM 

^{h'I4^^X«Si0 2> CaO, BaO, CaF 2 (D — « J^_h & $s #D U 

* u < & & ft t£ # (75H 2 o, co 2 x«o 2 <d— mu±^^M^ V V 

fcPfc^&tP^SU &£>tefci:, Si0 2 , CaO, CaCl 2 , CaF 2 <£> 1 «^ JL 
^iPi~5^?*s ^ y TlfX t *^1400°C^T^^^f t, H 2 0XteC 

6 



WO 2005/085134 



PCT/JP2005/004016 



m ■& h % o 

ft £ fa & 7. 7 7* Xfe 7. 7 7* JM&^fe , B tfS 1 ~ifcff ftppm®^^^ 
B©'>/j:V^7^^#5-itt^ ^ nj f j§ "I? & % L- 3t £fc x 

y rtv^^B^ + ^^TffS-irtt^F^rtg^^So Mttf, * 7 ^ 
4> © B tfSl. 5ppmt? & 19 , B^Sft^^ rSi0 2 |&fPNa0 0 . 5 -CaO-Si0 2 
^ 7 7 V 7 7, y a flfB^sK u 1/ <D ftM^Wl \ (f« b ; Jf 

liiH, vol.118, No 7 , P497~505 (2002)) 13 % £ 3t T <5 

© B & • #BB) SrH^igbffoTt, 0. 43fC»PPm (1. 5/3. 5=0 
.43) £*Tfc B &Tlf 3 r. £ te. Hlfel^ RltiT? & 5 o H, # 
S i« v> B # SB Jfc # # ft fi£ , ^> y ny^oBlr^ btTifS 

, ±IBo^ffT?^o.4K*ppm@S^PS#^fe§o H 

Jf* T? t* ffl H T* h S o 

i-^;v-7'©^S© j; 5 ft M a $J & ffl It & M , gf 
*s^:*S3&*53&^*=i^ h 30 s a* j&> 5 s li #J \z. f* * U < * 0 . 

7 



WO 2005/085134 



PCT/JP2005/004016 



H: 0 ft ft: 0 * L < 

£ fc N H — • }V — ~7 <D ~)j %iik h. 1*3 C < > ffr-Jf/u—zf, 

^tf^SfetefcV^ % , B#gHifctf S {^ £ V^ 5 IS S # *> O „ 

}c*5 sx±<Dmm&ffl&:~f-&t£&, * 7 fit UK *3 
— ^x^m^-^x^^- its @#?ri^a^ y 3 ^^ssiwt-s - i 

(2) _Lf3 (1) fcT. Ufcx 7 ^Sr^W-TS ^ !> 3 & 

(3) _LfB (2) feiT, -iftii^±^^it5@#iT;^ 

y ^Mc^^mxteT/^ y ^jn©^Bft*:©7KSi4&©— ^xttM^ 

(4) JblE (1) ~ (3) KX, =.W£4kmm&3EI&tt t ts 

X I* M # & X^ # £ 1~ 5 © # & 1^ NM- SUP tS^P a^^&O*!? 

8 



WO 2005/085134 



PCT/JP2005/004016 



(5) ±m (i) ~ (3) tt, 

X & M ^ £ ± J$ # £ 1~ 5 IS # <^#P £ S'J * fi 1 5 ^ V =* l/frtb<D* 

(6) _b1B (5) fcT, BUfa^*nO^|5B^30^J^rt^fe 5 ^ V =t 

(7) _hf2 (1) KT* rtftil^i^^tt§l#^r;^ 

y ^so^^mxter/v* y ^M^^M^<^7Kfp^o— ^xttM*- 
^^j^^^i-§@#:^^*p^2iEi^._b^^^r ; fT5^y^^^e>^ 

(8) _hf3 (7) KX, WtfcJ&J&Zftfc* 9 Jf&fflm Ufc^^ 

y ^JS<D^m^^7kfp#;o — ^-xttiw^r ^^^^ ^^is^cDfrfc 
* ^ #p 5 ^> y 3 V e> © * ? * ^ m o 

(9) _h|B (8) fcT, -gHb3£ £ @#: t T }V * 

(10) _hfB (8) let, rifti*?ri^^tt5i#iT;P* 

y ^jRo^^stxrar/i'* y &js<E>^^:&<£>zjc?n%<z> — ^x^M^ 

(11) JrfB (10) KIT , — m^Si*^^^^ ^ 1~5 MVf t 

y ^b^^^^x«t/i^^7 y ^jr<^^^^©tK?p^© — ^x«w^ 

9 



WO 2005/085134 



PCT/JP2005/004016 



s teUkfl) 3 ^ o * ? £g it & tfs i i PP m£A T t? fe 5 iy y =3 v ^ 

fb CO /ft ^7 *^*^^o 

(12) _hfB (1) -^-fb^ijl^^^^^t- 5@#i:T/u^ 

(13) _hlB (1) S-T, ^iDtSrfftii^ 

^•x^M^-^^r/i/^ y5ci©^^ioo. 05~20^t? h z> y ^ ^ 

(14) _tfs (1) ^ x , r/v^7 y &*©&B*:itt;Rtf r^* y 
^^m^^7jcfp#j^ — ^x^M^^r/i^ y 55^755, y^t>A, 
h y ? a % x « # y a © 1 ax » 2 Jh t? *> 5 v y ^ 

(15) _ti3 (14) iz.x , tas* v &m<t>8twt&B.xfiTA'i} v &m 
a „ ^gg^y?^ ^m7K^y^ r >^> mm^m-i- h y v a, 

(16) JhBB (1) ^ T > 7 SrS?*5aS*PS!lSr 

y 3 i/ t * 7 y&ftM-l-z Jffexh z> o r. (Djvmfcte^xfe, if ^ 

10 



WO 2005/085134 



PCT/JP2005/004016 



y =r w£«pl-5,&-efe o , ^«> — mik&m t r y ^Jl^SI 

i0 2 f&fPNa0 0 . 5 -CaO-Si0 2 ^ 7 7?^^ -^fifti' P =* > W © # * ^ 
»^ffi#»J Wmh ; SeaS ir^Wvol. 118, No7, P497-505 (20 
02)) -ete, Na 2 0-Ca0-Si0 2 ©*B.^©^ 7 ;7* & ^ tf> 1700°C (1973K) 

SclJ:3£, B #BBJfc Lt 5 ~10«JiOfliJ6TlSV^ffiAS# b B 
&0.1®*ppm£*Tte-f-5 5 o % L , — BNb^&fcT/i'* 

sflsjgfc, — ihi^* i t y ^#>* 7 

5:t/i<, ^©*4S»^!J ay MP L ft: l#tf> £ *b 5 

o *3§0J!© — M^Siit t T;v-jj y m £ . ^#>^^ 

^ftf§ :^^<, **»tv y =* ym^iq-t-s^S^^-Stf 

b s JES T? % ft v^ r. £ #ft ss $ fh fc o 

11 



WO 2005/085134 



PCT/JP2005/004016 



OTKfPtJ^'Kffi bfc#^{C», S^^^^Pifc u < & 5 ©(D, 

tf> Sfcm^lM Lfc#M¥ 9 -202611#&#ftfc:B:, 1400°C £A T t? ft ffi 
Sr. =3r ^ y T# :* £ ^tcjgElB V y =* * Rfc # B |&*2f?£ # 

*t~fT/u% y & <z> £fc 8s ;&n-r 5 t „ T/p^y^«(D^^ 

£ if 4£V^ 0 £ fc, f[f^<^ftttLt t> 1* ^ ^ £ -f 

12 



WO 2005/085134 



PCT/JP2005/004016 



o 

i <D B £ iSC-ft; b , b ^ 5 ft V P ay^7^fedit5*S 
T? & § o 

gE»i/!J ayOfigi: Ltfi^ ayOft^t (1414°C) J^_h22 

00°C £i T ^ 0 * U v> o rtij; ^iiv-y^v^^ 

<o * ? ? t is v a ^ t ©WT?a> ssaeosj^ttjiff *t*5 o * 

w;vy nt±nfr feSAtS #ifc t? + #-c*> 3 o — Wtik&'M t T ;v 

13 



WO 2005/085134 



PCT/JP2005/004016 



B?|§ti5o :©i?l^ 8&*&©ffi3&» fe#x.tt«\ jW#^IHR#^*P 

3£ g -b © ^ # a* & tt «\ ^tji^^ofifc^^fe-e^^v^o 

SMb&tfc £ D§OT\ i/!)ny^5,©B |S=*^i «^ #> T < ft 

-So fllfcfcf. T/^# y t UTNa 2 C0 3 &®.m VfeM&fc 

NaB0 2 tfS^/££*K ^ 7 ^ 4M£ |§ ^ i~ 5 f!§ 14 £ tt S L- T 5 

o NaBo 2 5 , d^o, wj&&i43ox;nmx' *s y =* 

VePl«;£W J:^te + #ft^JEE<£r^T UTV^ § © T? , £ <D NaB0 2 CO 7& 

# , f&Wi *s y = ^ 4 1 © b & ^ ^ & < r /i' # y # £ ^fc 

£ Je©7KfP**Jfc«"t"5 ft zkftfcfSrteJf! U ft: * ^ 

^ # SB Ifc tf* iS < § o L U ft # & , y = >- ©KJSfc^^P* u 
<^§©t\ Jf^&^f Xli, M^^^fflt-S 3&>i±, ^ 

#St^^r fc*5V^ V y a v 4 1 © * * £ 

14 



WO 2005/085134 



PCT/JP2005/004016 



f&5i, B ft m it it 5 ~ 7 m it t? & 5 o B#SBJ:b^5~7T% + 
# ± # v^ -ft Tf 5 , |# Si V U ny4>©*!)ilg^lfippi 

m ft 5 fc> tt t? , ^IS m <n U * "C * £ * SI & § o 

£ t>v% y ^jso^m^:^ i svmhsjsu, r/i^y^ 

ls^B#gBJfctfS;fc#<ft5£fctei&§J§"T?#5o £ £> , - <£> tt ^ 
&^^5i5l!:, v y = y^®* * fit 21 S a* 1 fi PP ig|t\ b 

15 



WO 2005/085134 



PCT/JP2005/004016 



^foTtIv^ 0 v-y ^i/^^u + ^&so-mteSf^T/i^ y ^ 

M <0 %zW£i&m & lH^ittAL, ^^mS^Bf^^fi 

-eu-c, mm^ y ^ <^>* $ mwk&& 1 jCAppm^jg^T 

^ <D M ^ fHHc ^ ^ o T # T 3 fr^ % V < ttltfc^otifV^ 
©Hl^lcj; 5 t % BMfttfi?r#< 1~ 5 fc #> \z. it % ^S* 

16 



WO 2005/085134 



PCT/JP2005/004016 



^ a #s y =i v o 2 #j t & o ^ r ^> -t? , 71^ y & m ft 5 m <d 
in i 5 y =* >-_h(D^ ^ y&wm -mn v y =» ^ 

^ £r A "t~ ;<ft/ f£ V^> 0 ^/i) ny^©riftiitT/V' 

fESriomfr*.^ v' y =i 2 f$*o— ^{b^^ i: T/i/^ y &me> 

*y y ny^f taitv^S r £ i: Jfe D . B ^ & ifc ft if ftl 5 „ ^ 
M^y ='y®^SfaLTV^5i t &Bm,4kl5knMmMfc^%]X*h% 
rifl)SStt^lt?fc5^, K # b ft 3fc <£> £ 5 J£ ti S U ~C <5 

mm-rz^tfr-v^Zo fete, mm^ y =* ism&mm ttv^ r t 

jvi) y tgii 0^71^00. 05— 20^-^ i>5r ish\cV$ 
*L<r*, o. 2~ 4 ^<z)|5isi-e^ § o - <b ©ii^tfc©f^i^ $j 

17 



WO 2005/085134 



PCT/JP2005/004016 



o 

^ &\ 7V v & & m t* _h u <d * 9 # & # m u , M^^y^ai, 

18 



WO 2005/085134 



PCT/JP2005/004016 



JR 1 ©Al a 0 3 Sr^JP-t-S . ^7^ftt 

W:lS5 3yi©^ittlia<*5, - O , Al 2 0 3 g 

#13 B Bfc* fc:J^W£r#;t ft V> i©@^Jfc^S5^"e^5o A1 2 0 

3 ©Iia, Bfe^>O s l500 < C©S«t *9 iti v^glft:^ , 

LTMgO, Zr0 2 , CaO^^R^tS. 1ti£. £ &^ ft «P % £ #P 
ft 5 <£>T*. t^tfi®i5 ft jgH^^tt^iP t^V^i i^U^L 
tCMlfi^^iKT, U < «: 1 / 2 «T* s ^v> 0 

(^Jfefll 1 ) 

B Srl2K*ppM^^T'f-5^JPI V 3 ^ 15kg £ I*] # 270mm • $1 £ 250m 
■©*-#y^y#fi:A*i, * T1500°C , B&1.55C 

»ppm^^i-5^# (Si0 2 ) £7. 5kg, B £0. 3SCippm^^1- 5 
^(DNa 2 C0 3 Sr7. 5kg^A bfc 0 ^<D$£A»^?te> 

Ufc 0 £ b ^ , SU^E ^ V 3 V_h(3l^#^7. 5kg, ^7^^©Na 2 C0 
3 ^7.5kg^Abto 30##, St>\ liL# 8 mm<Dft^<WX*mMW:M<D 

19 



WO 2005/085134 



PCT/JP2005/004016 



£r # ffl b , ^ © # > 9J©iII^>!)ay^itill, ^ *P @ b fc „ 

f- ^T'/V'- lOVUny^© B J41. 7f fppni, X 7 if 4> O B it 
Stel2«»ppm, 2©VU =1 (D B ift&JSO. 29«4ppm 

, ^ ^ ^^©B^tS^3.2®»ppm-efeofc 0 rttJcl?, f-V^/^- 
1 -e (D B ^> MB Jfc 7. 1 , If- > 7" /i/ - 2 o B # MB it « $J 1 1T^§ 

fci:5, ^rf^OB^i©^j80%i?fe !9 , ^20% (D B tfS^<fb U r 

atmm 1 ) 

1 bfc^#15kg^Na 2 C0 3 15kg^l400°C-e^^^, 

cm©$|^»#m. #E7MCT$5fc$#-b, 11. 8kg-f 2 )Nf#£Jl 
^9 if b Vfc a 

H#S#I 1 £ Hfa^#JiR-efe§ B&i2S£fippm^W 

-f~5&JSf V ^15kg£r;*7 — # tfUc AtbTvM'f ^T1500°C^ 

III, ±m^mm * 9 if 11. 8kg£i£A Ufc 0 304ML ltf^8mm(Z) 

_hfB*f^ffi^7^11.8kg^^Abfc 0 30iMJK H:^8mm(D^ 

^W^^Bi^l^^ ^ y kx? ifte&Wt g 0^_hw\ ^-ffffl ©t 

20 



WO 2005/085134 



PCT/JP2005/004016 



ft, ±n<ox 9 y<ofr&&m m<omMfc*s y a 

mm&, fyry ^ ^ u fc v y ^y^^^^L/c^^, 

If- VTW- 3 a ©BlS(j:4.8f f ppm, X 5 ? <D B m 

gfSlOStSppnu f- VT'/l'- a^^CQB $ftgH*2. 3®»ppm 

, ^7^(f ©Bittt4.8ftppiiTfcoifc 0 Ztl£9, ^Is-fAs- 
3. f- ^yf;v- 4 © B ^SBJfcW:, * fcj$j2. IT* & 5 £ t fl> o fc 
o iS^fcifflLfe^D ny4i©Blg(l N t^/^-4®v' 

itll7f ©Bit ^tfefctr 5, |]l©BHf 
IH d -e 5 , b <d m. 4k ft gg & ft * i>> o fc 0 

i 5 £ Na 2 C0 3 £r^#>;* 7 ^Mbf 5 § 7c ft T* 

s mmm 1 ± t> is 5 ^ s t * o it 0 
atmw 2 ) 

mW> (Si0 2 ) Sr^A-fr-f 1 , Na 2 C0 3 ©^lr2itAtfcr i^^ft 
^@©ty7"!j (if ^t/^- 5 ) ©^D 3y4>(DBlSH6. 

HCippm, ^7^^©Bi^i*13Sf ppm, 2|Hg(D-y-^7 D y^^ 

(^^^^-6) 3y^©BitS3.3fippm, X 7 ^ <D 

B SIS (*7. 5f ippit fccfco rft£9, fy//W-5T*©B^|B 
it«^j2. 1. is^/v- 6 B #gEJfc«:$j2. 3t*fc5ri tfftfrolt 

ny^CDBSSiR-T'feofCo 

21 



WO 2005/085134 



PCT/JP2005/004016 



mMM 1 X*%btlfc B ISO. 29®»ppm(D V V =* W£ , £ ^ ft 

tn^tt o fc 0 mfe^i i t mm<D% — 7$ y/i/^^tnii i t?# btt 

fci/ V = ^10kg£A^ TC^C* {-T1500°C7?I#$F ^?>fK B £ 
1.5«ippm^^i-^^# (Si0 2 ) 1 kg. B trO. 3«»ppm^^-r 5 
t*t©Na 2 C0 3 l:lkgtALfc o £ <D 1 HI Mi & <£> t2 A ft T? tt % 

Na 2 C0 3 &r 1 kg^A I, 30# ^ A- S> £• ffi ft > Jt£& <Z> * 7 ^ <0 % W 

, m is it o 

mm&, if ©^>!i ny§;^|fUfcir5, B aiSttO. 06»*pp 
nu n tlKLtt&T % * 7 ? (O B IS ttO. 71ff ppml! & o „ r. tt 
± "9 „ # IB it tt 12T* & § £ k ft i)* o „ 

i i 5 , ^SSOB«fe*©#&35%-eS) 9 , |]65%©B^^ftL^r 

(^ife^ 3 ) 

Na 2 C0 3 Oftt? t) B £r0. 5® tppm-a W 1~ 5 *fr * ^ <D Na 2 C0 3 <£> — 
7K^Sr8. 8kg$£A bfc £ EA*H*. mfe^iJ 1 £ < mWkVM^l&ft 

W \e\ <D "9- > y V > J? (f-v://v-7) ©v'!) 3yffj©BiSftl. 
6f tppm, * 7 <0 B ^^tel3fC*ppm N 2@l©fy/!)y^ 
(fy/;V - 8) ©y !) nyc|3(DBlt^0.28f tppm, * 7 ^ 4 1 
(D B ft it tt 3. 4|C *ppml? & o it e £ tl X >9 , t - 7 f©B^ 

SBtt; tt^8. 1, f- vr/zv-- 8 <z> B #IB It ttfl&^T? *> § r t & ft fro 

22 



WO 2005/085134 



PCT/JP2005/004016 



^ r 5 , #}»3<© B^fi<^7^80%T?fe t> , ^J20% O B tfi&fc Ufc r 
(^ifefcl 4) 

Na 2 C0 3 Of^fc> D B «r0.6SC*PPm^W"f5*&*^^K 2 C0 3 5:9.8 

osfppm, x 7 ^*©B*£ttioflt*ppnu 2i@©fy/!Jy^ 

(f- V7°/P-10) Ci/y 3 ytf'OBiSttO. 29jCMppm N X^^"^ 
OB^ftS«2.8K»ppml?feofc 0 f^/^- 9T^B^> 

MBit {35. 0, f- V7 p /l'-10<Z>B#I3JfcH:iKj9. 7T?&5 r. £ tfftfrotz. 

o ft, ni^timifc^!) ny^oBiga, ij-vtvi'-io©^ 

y =r^if»0>Baifi£:l^ — & o „ 

fc^^5, <Z> B $&*<£>^80% "T? & <9 , $J20% O B ^ \, ± - 

5 ) 

1HJ£>$£A*&, S# (Si0 2 ) £9. 0kg, Ifr*^ ONa 2 C0 3 &6. 0kg 

Hjucfy/!; (f-^^/v-ii) oj/ji av(fi©BiSfti. 

9®*ppm N * 7 ^4 , ^B^i$»12®*ppin, 2|@©fy/!)y^ 
(f-V7 D /V-12) <£> 1/ y =i V ^ (D B ai^ttO. 29®*ppm N * 7 & f 
OB^iit^3.2K*ppm^feo7t 0 ^ *L <fc «9 , f" ^ 7"^ - lit? <D B # 
@Sifcte6.3, f- l/~7)V-\1<D B #BBJfcr*i!&in?S> 3 £ k tfftfrolt 

23 



WO 2005/085134 



PCT/JP2005/004016 



y n ycf ob m& t m — ~? & o tz. a 

B ^*<D^j85%-efe i9 , *&15%©B asacfcUfcr 

£ #s >ft| pj u fc 0 



24 



WO 2005/085134 



PCT/JP2005/004016 



i* # <d m m 

1. ^*fi«ft UT*!>*Sr^tt5^JRi/y a V £ Jt2200 

> «P lt^&, U It x 7 ^ ffii" s * -e <D m m & 5 
t5 W^^^ffl 1 ~3 tf^-f^^l 51 SB 4ft <D V 3 V fl> £> <£> * ? 

mmm^<D7km%<v—^xte\^jr%3i!%tt tt§ @#:©«p &®\* 

^tf5ff^^>f5ffl 1 ~3 cOV^•f 5 ft^l gffc !B ife <£> v' y 3 © * 

^^M^OTKfp^o— ^x^m^-^^^^ tts mfcoffito & 2 in 

_h (31 # T fx 5 S*3fc © *b H 1 m SB*c *s y 3 v ^ h <D * * if $3? 

25 



WO 2005/085134 



PCT/JP2005/004016 



?5fe o 

teM^ £r£j&# its HftO^ffcfcSsJnSrfr 5 f#3fc©f5B 7 fc|B« 

ytij)DLT^&, u fc x 7 ^ £ # ft 1~ § * -e tf> Rf # 5 # 

10. — IHb it5H#iT^*!l ^m^h^x^ 

m IB 4fe © y 3^^e>©*^*K5*^fe 0 

11. — Ife-fb^**^^^ if5|#:i7;^ y £>^^*tX f3 

* 9 ? %mmir % y * ± * zmwcmmnir % }) =» v^e> 

1 Sippm^Ti 5 5 £ £r#i$: ^ i~5 If ^O|5H10^fB«© v- V 

^ ^ b <d * v y&isjj m 0 
13. ssap-t-s — ife-fk^*^ ©i^o^^t^^ y &jg<*>^ 

/l' # y ?n 3f <£> ^E- ^ l& © 0. 05~ 20{f T' fc S ft <D $q ffl 1 K IB «c © ^ V 

26 



WO 2005/085134 



PCT/JP2005/004016 



m £X ± T* § ft ^ © 15 IS 14IB ftOv-y 3^^?>(D^r>i^l^*^-^ 0 

16. * 7 ^O^ftSr^^S^^n^iJ^ £ Kits in -r 5 ft * 

Ofgffl 1 d IB *c © y ^^^^O^^fSl&^^&Co 



27 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2005/004016 


A. CLASSIFICATION OF SUBJECT MATTER 
Int . CI 7 C01B33/037 








According to International Patent Class ification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimnm documentation searched (classification system followed by classification symbols) 
Int. CI 7 C01B33/00-33/193 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Jitsuyo Shinan Toroku Kbho 1996-2005 
Kokai Jitsuyo Shinan Kbho 1971-2005 Toroku Jitsuyo Shinan Kbho 1994-2005 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
JSTPluS (JOIS) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


WO 2003/066523 Al (Sharp Corp.), 
14 August, 2003 (14.08.03), 
Page 9, lines 7 to 16 
(Family: none) 




1-16 


A 


JP 55-67519 A (Montedison S.p.A.), 
21 May, 1980 (21. 05 . 80) , 
Claim 1 

& US 4241037 A 




1-16 


A 


JP 2003-12317 A (Daido Steel 
et al . ) , 

15 January, 2003 (15.01.03), 
Claim 4 
(Family: none) 


Co. , Ltd. , 




1-16 


1 x I Further documents are listed in the continuation of Box C. 


1 I See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 

"P" document published prior to the international filing date but later than 
the priority date claimed 


"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 


Date of the actual completion of the international search 
06 June, 2005 (06.06.05) 


Date of mailing of the international search report 
21 June, 2005 (21.06.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/004016 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 9-202611 A (Kawasaki Steel Corp.), 

05 August, 1997 (05.08.97), 

Claim 3 

( Fami ly : none ) 



1-16 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



lHKttUK## P C T/ J P 2 0 0 5/0 0 4 0 1 6 



A. #B©M^5$»0>5MK (HK«rfF^« (I PC) ) 

IntCl. 7 C01B33/037 



W««rfrofc*/jNffi»» (HIS#^ffl (IPC) ) 
IntCl. 7 C01B33/00-33/193 



0 #ggS|gJB£rffe&*R 



1'9 2 2-1 9 9 6^ 
1971-200 
1996-2 0 0 5^ 
1994 — 200 5^ 



JSTPlus (JOIS) 



*©45«s IpaERHWi bfcfflW) 









A 


WO 2003/066523 Al (v^— :7°$;5££?£b) 2003. 08. 14, 


1 — 16 


A 


JP 55-67519 A(^E->^-7^-<y^-^^-fe-t:°-T)1980. 05. 21, 
&US 4241037 A 


1 — 16. 


A 


JP 2003-12317 A(*|PJ#21c8l$Sfc5£^tfc, ^2^)2003. 01. 15, 

s»^ii4(7T^y— &u 


1-16 



r&j p-/^yh77 5y-At 



06. 06. 2005 



i^dss*^©^^ b 21 , v 6. 2005 



H^WBWf (ISA/JP) 
100-8915 



Mill 

03-3581-1101 



4G 



3 12 9 



3 4 16 



fSPCT/I SA/2 1 0 (#2^—^) (2004f 1^) 



S## PCT/JP2005/0O4016 



c (MM) 



JP 9-202611 AUII«*8ctSfca^*fc)1997. 08. 05, 



1 — 16 



i^PCT/ 



ISA/210 (2004^11) 



